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CXEMQTEXHMKA H PEMOHT 

OciWJiJiorpa$- 

MyjibTHMerp 



noaaeTca Ha bxoa npeaBapHTeabHoro yCHAHTeaa 
KBO. 3tot ycHJiHTejib BbinojiHeH Ha TpamHCTO- 
pax VT22...VT31 c cooTBeTCTByiomeH o6bh3- 
XOH. 3aflaHHbIH flHana30H X03<J>(j)HHHeHT0B ot- 
KJiOHeHHa ycTaHaBJiHBaeTca nepexaiOHaTeaeM 
S7. CMemeHHe ayna no BepTHxaan, 6 aaaHcnpoB- 
xa ycHJiHTeaa h njiaBHoe n3MeHeHHe xoscjjtjiHHH- 
eHTa yCHJieHHB npOM3BOAHTCH COOTBeTCTBeHHO 
nepeMeHHbiMH pe3HCTopaMH R81 (BbmeaeH Ha 
jiHneByio naHejib npH 6 opa), R351 n R113 (Bbme- 
aeHbi noa iujihh). B neaoM cxeMOTexHHxa npea- 
BapHTeabHoro yCHAHTeaa C1-112A npaxTHaecxH 
He OTJiHnaeTca ot ycTpoiicTBa ycHAHTean ocuha- 
aorpatjia Cl-94, no 3 TOMy mm He npHBOAHM 60 - 
aee noapo 6 Hoe onHcaHHe stoh aac™ cxeMbi. 

flajiee cmmaa nepe3 pa3beMbi X5, X24, X7, 
X25 nocTynaeT Ha bxoa oxoHenHoro ycHAHTean 
BepTHKaubHoro OTxaoHeHHa Ha TpaH3HCTopax 

VT53, VT55, coBMecTHO c TpaH3HCTopaMH 
VT30 h VT31 o6pa3yioinMx xacxoaHyio cxeMy. 
C KOJUieKTopHbix Harpy30K oxOHenHOro yCHJin- 
TejiB (pe3HCTopbi R181, R183, R206, R216) cht- 
Haji nocTynaeT Ha BepTHxaabHbie otxaohaio- 
mne njiacraHbi 3JIT. B otahhhc ot cxeMbi 
OKOHenHoro ycHJiHTejia npH6opa Cl-94 b aaH- 
HOM npHSope BBefleHbl TpaH3HCT0pbI VT51 H 
VT57 c cooTBeTCTByiomeH o6ba3xoh aaa noa- 
KJnoneHHB CMTHajiOB 3HaKoreHepaTopa. 

B nojioxteHHH «BHYTP» nepexaiOHaTeaH 
SI HCTOHHMKa 3anycKa CHraaji c AonoaHMTeab- 
hoto Bbixo^a npeaycHJiHTejia (sMHrrep Tpamn- 
CTopa VT27) nocTynaeT Taxace Ha bxoa ycnaH- 
Teaa CHHxpoHH3aHHH KTO ana CHHxpoHHoro 
3anyCKa pa3BepTKH. YCHJlHTejlb CHHXpOHH3aHHH 
COBMeCTHO C TpHTrepOM CMHXpOHH3aHHH (jjop- 
MHpyeT CHTHaji, o6ecneHHBaiomHH 3anycK reHe- 
paTopa pa3BepTKH. Kama CHHxpoHH3aHHH co- 
CTOHT H3 BXOAHOTO SMHTTepHOTO noBTopHTean 
Ha TpaH3HCTope VT2, AHtjKf>epeHHHaabHoro xa- 
cxaaa ycHaeHHa Ha TpamHCTopax VT4 h VT7, a 
Taxace Tpmrepa CHHxpoHH3aiiHH Ha TpaH3HCTO- 
pax VT1 h VT3. C SMmrepa TparoncTopa VT2 
CHHxpoHH3HpyK>ujHH cnmaa nocTynaeT Ha 
flHtjjcjjepeHHHajibHbiH xacxaa. B AHtjicjiepeHHn- 
aabHOM xacxaae c noMombio nepexnxjHaTeaa 
SI. 3 ocymecTBaaeTCa nepexnroaeHHe noaapHO- 
ctm CHHxpoHH3Hpyx)Hiero CHTHaaa h ycHaeHHe 
ero ao 3HaaeHHa, aocTaTOHHoro aaa cpa6aTbi- 
BaHHa TpHrrepa CHHxpoHH3aHHH. C xoaaexTO- 
poB TpaH3HCTopoB VT4 hah VT7 aepe3 nepe- 
xjiraaaTeab SI. 3 CMHxpoHH3HpyiomHH CHTHaji 
nocTynaeT Ha 6a3y TpaH3ncTopa VT1 Tprarepa 
CHHXpOHH3aUHH. TpHTTep CHHXpOHH3aHHH 

npeacTaBaaeT co6oii HecHMMeTpHHHbiM tpht- 
rep C 3MMTTepH0M CBa3bK), BbmOAHeHHblH Ha 
TpaH3HCTopax VT1, VT3. 

C xojuiexTopa TpaH3HCTopa VT3 CHHMaeT- 
ca CHTHaji, HopMHpoBaHHbiH no aMnaHTyae h 
(jjopMe, xoTopbiii nepe3 pa3Ba3bmaiomHH smht- 
TepHbiH noBTopHTeab Ha TpaH3HCTope VT5 yn- 
paBaaeT pa6oTOH cxeMbi 3anycxa. 

H3MeHeHMe ypoBHa CMHxpoHH3aHHM npo- 
H3BOflHTca H3MeHeHneM noTeHiinajia 6a3bi TpaH- 



KynpeBaTbix E.O., MH*eHep 



B npeflbiAyaieM HOMepe Hamero xypHaaa (cm. KHriwC, N°1-2001) AOCTaTOHHO noapo6HO 6b m onucaH oc- 
AHAAorpatJ) Cl-94. Mbi HafleeMca, hto 3Ta ny6AMKaiiMfl noMorna Ham mm HMTaTeanM jiynme pa3o6paTbc« b 
ycTpoMCTBe i/i npMHU,nne pa6o™ 3Toro Hecro>KHoro npn6opa, a, b cnynae HysKflbi — m ycneaiHO otphmohtm - 
pOBaTb ero. B stom HOMepe Mbi npi/moAMM onucaHne noxroxero Ha Hero ocu,MAjiorpa4)a C1-1 12A, KOTopbiii 
Taioxe LuripoKo ncnoAb3yeTca m b paAMo/iKifiMTeabCKOM npaKTWKe, m b npoMbiiiiAeHHoc™, m b Aa6opaTopHbix 
MCcaeAOBaHMax — TaM, rAe He HysKHbi BbiAaioiAMeca naCTOTHbie mam BpeMeHHbie xapaxTepMCTMKM. raaBHbiM 
OTAMHMeM AaHHOM MOAeAM ot C 1 -94 ABAsieTCA HaAMHMe BCTpoeHHoro MyAbTMMeTpa c MHAMKapMeM pe3yAbTa- 
tob M3MepeHMM HenocpeACTBeHHo Ha axpaHe 3AeKTpoHHo-AyneBOM Tpy6xM (3/IT). Ochobhumm aoctomhct- 
BaMM 3Toro npM6opa aBAaioTca He6oAbLUMe ra6apMTbi m Macca m HeBbicoxafl cTOMMOCTb npM HenAoxMx (aab 
npM6opoB Taxoro KAacca) TexHMHecKMx xapaKTepMCTMxax m cfjyHKLiMOHaAbHbix bo3mo>khoct5ix. 



O AHOXaHajlbHbM OCHHJIAOTpatjD-MyjIbTH- 

MeTp C1-112A (puc. 1) MMeeT noaocy 
nponycxaHHa 0. . . 10 Min h npeaHa3Ha- 
aeH aa a HccjieflOBaHMa CHTHaaoB b peacHMe oc- 
Hmuiorpaijia b AHana30He aMruiHTyA bxoahmx 
CMTH ajiOB ot 5 mB ao 250 B (npn stom ayBCTBH- 
TeabHOCTb no BxoAy Y cocTaBaaeT ot 5 mB/aca 
AO 5 B/Aea c niaroM 1,2,5) h bo BpeMeHHOM ah- 
ana30He — ot 0,1 mxc ao 0,5 c (c Anana30H0M 
cxopocra pa3BepTXH ot 0,05 mxc/aca ao 50 
mc/aca c rnaroM 1, 2, 5). B pe*HMe MyabTHMeT- 
pa npii6op no3BoaaeT H3MepaTb 3HaaeHHa Ha- 
npaxceHHa nocTOaHHOro Toxa ot 1 mB ao 1000 
B (npeAeabi M3MepeHna 2,5 B, 25 B, 250 B h 
2500 B) h axTHBHoro conpoTMBaeHHa ot 1 Om 
ao 2,5 MOm (c npeAeaaMH M3MepeHna 2,5 xOm, 
25 xOm, 250 xOm h 2500 xOm ) c HMcJipoBbiM ot- 
caeTOM Ha sxpaHe 3 JIT THna 8JIO6H 3eaeHoro 
CBeaemia c paOoaeii aacTbio sxpam 60x40 mm. 

CxeMOTexHHaecxH C1-112A oaeHb noxoxc 
Ha Cl-94, 3a HCxaroaeHHeM y3AOB, BxoAamHx b 
M yabTHMeTp. CTpyxTypHaa cxeMa npn6opa 
(puc. 2) BxaioaaeT: 

— xaHaa BepTnxaabHoro OTXAOHeHHa 
(KBO), npeAHa3HaaeHHbm ajm ycHaeHHa cht- 

Haaa b 3aAaHHOM aacTOTHOM Anana30He ao 
ypoBHa, Heo6xOAHMOro Aaa noayaeHHa 3aAaH- 
HOTO X03(jK))HUHeHTa OTXAOHeHHa C MHHHMaab- 
hmmh aMnaHTyAHbiMH h aacTOTHbiMH Hcxaxte- 
HHAMH. KBO COCTOHT H3 BXOAHOTO ACAHTeAa, 
npeABapHTeabHOro yCHAHTeaa, ahhhh 3aAepx- 
xh h oxOHeaHOro yCHAHTeaa; 

— xaHaa roprooHTaAbHoro OTXAOHeHHa 
(KrO), npeAHa3HaaeHHbiH Aaa o6ecneaeHHa 
aHHeiiHoro OTxaoHeHHa ayaa c 3aAaHHbiM xo- 
3(jxjDHiiHeHT0M pa3BepTXM. KfO BxaioaaeT ycH- 



AHTeab CHHXpOHH3aHHH, TpHTTep CHHXpOHH3a- 
hhh, cxeMy 3anycxa, reHepaTop pa3BepTXH, 
cxeMy 6aoxHpoBXH h ycnaHTeab pa3BepTxn; 

— saexTpoHHO-ayaeBoii HHAnxaTop, npea- 
Ha3HaaeHHbiH aaa BH3yaabHoro HecaeAOBaHHa 
CHTHaaoB h BxaioaaioiHHH 3JIT, cxeMy noacBe- 
Ta h cxeMy nniaHHa 3JIT; 

HH3XOBOAbTHbIH HCTOaHHX nMTaHHA, 

npeAHa3HaaeHHbiii aaa oOecneaeHHa iraiaHH- 
eM Bcex (JiyHXTiHOHaAbHbix ycTpoiicTB; 

— xaanOpaTop, npeAHa3HaaeHHbiii aaa 
cjiopMHpoBaHHa CHTHaaa, xaaH6poBaHHoro no 
aMnaHTyae h no BpeMeHn; 

— aHaaoro-HHtjipoBOH npeo 6 pa 30 BaTeab 
(AI)n), ABAAIOmHHCH OCHOBHbIM y 3 AOM MyAb- 
THMeTpa h npeAHa 3 HaaeHHbiH aaa ohhiJipobxh 
H 3 MepaeMbix HanpaxeHHH h conpoTHBaeHHn; 

— 3HaxoreHepaTop, npeAHa3HaaeHHbiit 
Aaa HHAHxauHH Ha sxpaHe 3JIT H3MepeHHbix 
3HaaeHHH HanpaaceHHa h conpoTHBaeHHa. 

Tax xax Bee y3Abi CTpyxTypHoii cxeMbi npn- 
6opa b pexcHMe ocHHaaorpattia hmciot o6bia- 
Hoe aaa npn6opoB Taxoro xaacca nocTpoeHne, 
HeT OCOSOH Heo6xOAHMOCTH paccMaTpHBaTb 
o6uiHe npHHUHnbi hx pa6oTbi. IlosTOMy mm 
cpa3y nepexoAHM x onncaHHio npHHUHnHaab- 
hoh cxeMbi npn6opa b peacnMe ocuHaaorpacjia. 
Boaee HHTepecHbiii, Ha Ham b3taha, npHHHHn 
pa6oTbi npn6opa b pexHMe MyabTHMeTpa 6y- 
aeT paccMaTpHBaTbca HHxe. 

npnHUMnwaAbHan cxeMa Cl -1 1 2 
b peiKHMe ocuMiiaorpatlia 

IlpHHHHnHaabHaa saexTpnaecxaa cxeMa 
npn6opa, paOoTaiomero b pexHMe ochhaao- 
rpatjia, npHBeaeHa Ha pnc. 3 h 4. 

HccaeayeMbiH cnrHaa ae- 
pe3 bxoahoh pa3beM X23, nenb 
R358, C125, nepexaionaTeab S3 
peacHMa Bxoaa «OTxpbiTbiH-3a- 
xpbiTMH» nocTynaeT Ha bxoahoh 
nepexaiOMaeMbiH aeaHTeab Ha 
saeMeHTax S7 («V//],EJI»), R348, 
R349, R352...R354, R356, R357, 
C115...C124. KOHCTpyXTHBHO 
aeaHTeab otJiopMaeH b bhac ot- 
aeabHoro ycTpoiicTBa. B HeM 
npHMeHeHbi pe3HCTopbi, 3Haae- 
HMa COnpOTMBAeHHH XOTOpbIX no- 
ao6paHbi taxhm o6pa30M, hto 
o6ecneaHBaeTca oaho h to ace 
3HaaeHne bxoahoto conpoTHBae- 
hha He3aBHCHMO ot noaoaceHHa 
nepexaroaaTeaa S7. flaaee CHraaa 
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Phc. 2. CTpyKTypHafl cxeMa Cl -11 2. 
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Phc. 3. npHHUHnnanbHaH 3/ieKTpHHecKaa cxeMa ocuMJinorpac|)HHecKOH nacTH Cl -11 2 (KfO). 



3HCTopa VT2 pe3HCTopoM R335 «yPOBEHB», 
BbmefleHHbiM Ha nepeamoio naHejib npn6opa. 

CnrHaji BHeuiHeii CHHxpoHimHHM nocTyna- 
eT Ha bxo/i KaHaaa CHHxpoHH3aHHH aepe3 pa3b- 
eM XI, pe3HCTop R334 h KOH^eHcaTop C114 b 
nojioateHHH «BHEIII» nepeKJuoaaTe.ua SI. 

nOBbimeHHB yCTOMaHBOCTH CMHXpO- 
HH3aHHH yCHJIMTejIb CHHXpOHH3aHHM COBMe- 
ctho c TpmrepoM nuTaeTca aepe3 (jMJibTp 
R18, C6 ot HCTOHHHKa HanpaxceHHH 12 B h 



aepe3 (jjHJibTp Rll, C5 ot HCToaHHKa Hanpa- 
xeHHa MHHyc 12 B. 

CHraaji c SMHTTepa TpaH3HCTopa VT5 ae- 
pe3 HHBeHTop Ha MHKpocxeMe D2.3 nocTyna- 
eT Ha cxeMy 3anycKa, KOTopaa coBMecTHO c 
reHepaTopoM pa3BepTKM h cxeMOH 6jiokhpob- 
kh o6ecneaHBaeT cjjopMMpoBaHne nHJioo6pa3- 
hoto HanpaxeHHa. 

CxeMa 3anycKa npejiCTaBJiaeT co6oii R-S- 
Tpnrrep Ha flByx noraaecKHx 3JieMeHTax 2H- 



HE (MHKpocxeMbi D1.3, D1.4). B hcxojihom 
cocToaHHH Ha Bbixo^e jioraaecKoro ajieMeHTa 
D1.4 ycTaHaBJiHBaeTca cocToaHne aorHaec- 
koh eflHHHHbi («jiot. 1»). 3to HanpaxeHne 
HacbimaeT TparoHCTop VT13, aepe3 KOTopbift 
pa3paxaeTca BpeMa3a^aiomaa eMKOCTb C15. 
C npHxoaoM OTpMiiaTeabHoro 3anycKaiomero 
MMnyjlbCa CO CXeMbI CHHXpOHH3aHHH Ha BXOfl 
9 JioraaecKoro aaeMeHTa D1.3 Tpmrep 3anyc- 
xa c6pacbmaeTca. 
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1. * nofl6MpaioT npii pery/wpoBaHMi 

2. 06 o 3 HaHeHMe raneraM nepeKfuoHare/iB S7, BbiBopaM nepeKJimaTeneu S4, S8, 
rpaHCCpopMampoB TV1, TV2 npucBoeHbi ycnoBHO 



Pmc. 4. npiiHUMnMajibHan ajieKTpMHecxafl cxeMa ocumuiorpac^MHecKOM nacTM C1-112 (xpoivie KfO). 
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TpaH3HCTop VT13 3annpaeTca, HaaHHaeT- 
ca 3apaa BpeMsmaaiomeH eMKOCTM C15 tokom 
TpaH3HCTopa VT14. OopMHpyeTca npaMoii xoa 
pa3BepTKH. F[HJioo6pa3Hoe HanpaxceHne nocry- 
naeT Ha Bxoa yciuiHTeaa pa3BepTKH, BbinojiHeH- 
Horo Ha noaeBOM TpaH3HCTope VT15 n Tpamn- 
CTopax VT17, VT18, VT19, VT54, VT56. 

C KOJIJieKTOpOB TpaH3HCTOpOB VT54, 
VT56 nnaoo6pa3Hoe HanpaxceHne noaaeTca Ha 
ropH30HTajibHbie njiacTHHbi 3JIT. 

HacTb nnaoo6pa3Horo HanpaxceHHa yn- 
paBJiaeT pa6oTon cxeMbi 6xokhpobkh. 

CxeMa 6 jiokhpobkh npeacTaBaaeT co6oh 
xcaymHH MyjibTHBH6paTop Ha asyx aoraaecKHx 
saeMenrax 2H-HE (MMKpocxeMbi D1.2, D2.1). 
TpaH3HCTOp VT10, BKJHOaeHHblH B uenb 06- 
paraon CB33H MyjibTHBH6paTopa, yBejiHHMBaeT 
BXOflHoe conpoTHBJieHHe aornaecKoro saeMeH- 
Ta D2.1 h no3BOJiaeT yMeHbuiHTb 3HaaeHHe 
BpeMH3aaaioineH cmkocth CIO. Ilpn aocraxce- 
hhh onpeaeaeHHoro ypoBHa nnaoo6pa3Horo 
HanpaxceHHa OTKpbmaeTca TpaH3HCTop VT12, 
h Ha Bbixoae jioraaecKoro saeMenra D1.2 ycra- 
HaBJiHBaeTca coctohhhc aorMaecKoro Hyaa 
(«aor. 0»), KOTopbiH 3anycKaeT cxeMy 6 jiokh- 
pOBKH. HMnyjIbC 6jlOKHpOBKH C BblXOfla aOTH- 
aecKoro saeMemra D1.2 aepe3 HHBepTop Ha mh- 
KpocxeMe D2.1 B03BpamaeT Tpnrrep 3anycxa b 
H exoaHoe nojioxeHHe. TpaH3HCTop VT13 ot- 
KpbiBaeTca, nponcxoaHT ObiCTpbiH pa3paa Bpe- 
Mjmziaiomero KOHaeHcaTopa C15, hto coot- 

BeTCTByeT o6paTHOMy xoay pa3BepTKH. 

OflHOBpeMeHHO HMnyjibc 6 jiokhpobkh no- 
flaeTCH Ha HHBepTop CMHXpOHH3aL[HH (MHKpO- 
cxeMa D2.3), aeM ncicaioaaeTca npoxoxcaeHne 
MMnyjibCOB CHHxpoHH3auHH Ha Tpmrep ynpaB- 
jieHHa bo BpeMa o6paTHoro xoaa pa3BepTKH. 
Ha BpeMa fljiHTejibHOCTM HMnyjibca xcaymero 
MyjibTHBn6paTopa Tpnrrep 3anycKa 6aoKHpo- 
BaH ot noBTopHoro 3anycKa HMnyabcaMH chh- 
xpoHH3auHH. Bee onncaHHoe Bbirne HMeeT Mec- 
to npH pexHMe 3anycx pa3BepTKH 
CHHxpoHH3auHeii, Koraa anoa VD1 3anepT. 
np H noaaae Ha VD1 noaoxcHTeabHoro Hanpa- 
xceHHH nocaeaHHH OTKpbmaeTca h Ha Bbixoae 
aoraaecKoro saeMeHTa D1.4 ycTaHaBJiMBaeTca 
«aor. 1» TOabKO Ha BpeMa, onpeaeaaeMoe wih- 
TeabHOCTbio HMnyabca MyjibTMBn6paTopa 6ao- 
KHpOBKH, HTO COOTBeTCTByeT o6paTHOMy xoay 
pa3BepTKH. npH 3 tom pa3BepTKa pa6oTaeT b 
aBTOKoae6aTeabHOM pexcHMe. 

B npn6ope ocymecTBaaeTca aBTOMaTHaec- 
khh nepexoa bbto Koae6aTeabHoro pexcHMa 
pa3BepTKH B peaCHM C CHHXpOHH3aHHeH npH 
noaaae HMnyabCOB CHHxpoHH3aiiHH. /jaa 3T0ro 
b cxeMy npH6opa BBeaeH R-S-Tpnrrep Ha aeyx 
aoraaecKHx saeMenrax 2H-HE (MMKpocxeMbi 
D2.2, Dl.l), ynpaBaaeMbiii no oaHOMy Bxoay 
HMnyabcaMH CHHxpoHH3auHH, h no apyrOMy — 
HanpaaceHHeM, CHHMaeMbiM c BpeMH3aaaioniHX 
saeMeHTOB R27, C7 aepe3 hctokobmh noBTO- 
pMTeab Ha TparaHcrope VT8. 

npn pa6oTe cxeMbi pa3BepTKH b aBTomae- 
6aTeabHOM pexcHMe Ha BpeMa3aaaioineM koh- 
aeHcaTope C7 ycraHaBaHBaeTca HH3Koe Hanpa- 
xcemie, Tax KaK bo BpeMa npaMoro xoaa 
pa3BepTKM oh ycneBaeT pa3paaHTbca aepe3 ot- 
KpblTblH TpaH3HCTOp VT11. 

Hn3Koe HanpaxceHne Ha KOHaeHcaTope C7 
aepe3 HCTOKOBbin noBTopHTeab VT8 o6ecneaH- 
BaeT cocToaHne «aor. 1» Ha Bbixoae 6 aoraaec- 
koto saeMeHTa D2.2. 



npn OTKpbiTOM anoae VD1 cxeMa pa3- 
BepTKM pa6oTaeT b aBTOKoae6aTeabHOM pexen- 
Me. npn noaaae HMnyabCOB, CMHxpoHH3aiiHH 
Ha Bxoa 2 aornaecKoro saeMeHTa Dl.l TpHrrep 
c6pacbiBaeTca, Ha Bbixoae 6 aoraaecKoro sae- 
MeHTa D2.2 ycTaHaBanBaeTca «aor. 0», anoa 
VD1 3anHpaeTca, cxeMa pa3BepTKH nepexoanr 
B peXHM C CHHXpOHH3aiIHeH. 

B npH6ope HMeeTca 20 (jiHKCHpoBaHHbix 
3HaaeHHH KOSfjxJlHLIHeHTOB pa3BepTKn. Hx H3- 

MeHeHne (cooTBeTCTBeHHO paay ancea 1, 2, 5) 

npOM3BOaHTCa KOMMyTanHeii TOaHbIX pe3HCTO- 
poB, BKaioaeHHbix b uenb 3apaaa BpeMa3aaaio- 
uieH eMKOCTH. KoMMyTanna npoH3BoanTca ne- 
pexaioaaTeaeM S6 (BPEM3/3EJ[.), KpoMe 
toto, b npn6ope npeaycMOTpeHO H3MeHeHne 
CKopoc™ pa3BepTKM b 1000 pa3, KOMMyTanHeii 
BpeMa3aaaiomHX KOHaeHcaTopoB C15, C16 ne- 
pexaioaaTeaeM SI. 6. 

HanpaaceHHa, Heo6xoaHMbie aaa nHTaHHa 
3JIT, CHHMaiOTca co cxeMbi saeKTpoHHoro npe- 
o6pa30BaTeaa, BbinoaHeHHoro Ha TpaH3HCTO- 
pax VT39, VT42, VT43 h TpaHCtjiopMaTope 
TV1. HanpaaceHne aaa nHTaHHa KaToaa 3JIT 
(-650 B) CHMMaeTca c BTopnaHOH o6motkh 
T paHCiJiopMaTopa TV1 aepe3 cxeMy BbinpaMH- 
Teaa VD14 h (jiHabTpa C54. HanpaxceHne 5-ro 
aHoaa CHHMaeTca c btophhhoh o6motkh TpaHC- 
cjiopMaTopa TV1 aepe3 cxeMy yaBoeHHa (sae- 
MeHTbi VD8, VD9, C49, C57). HanpaxeHne 
nHTaHHa MoayaaTopa 3JIT CHMMaeTca c ot- 
aeabHoii BTopnaHOH o6motkh TpaHCiJiopMaTO- 
pa TV1 aepe3 cxeMy yMHOxceHHa (saeMeHTbi 
VD10, VD11, VD12 h C52, C53, C58). 

CxeMa noacBeTa b npH6ope npeacTaBaaeT 
co6oii CHMMeTpnaHbiH TpHrrep, nHTaeMbiii ot 
OT aeabHoro HCToaHHKa HanpaxceHHa 30 B, ot- 
HOCHTeabHO HCTOHHMKa nHTaHHa xaToaa (-650 
B). CxeMa Tpnrrepa noacBeTa BbinoaHeHa Ha 
TpamncTopax VT34, VT35. Ero 3anycx ocyme- 
CTBaaeTCa HMnyabCOM, CHHMaeMbiM c Bbixoaa 
cxeMbi 3anycKa D1.4 aepe3 ct>a30HHBepTop D2.3 
H SMMTTepHblH noBTopHTeab VT36. 

B HCXOaHOM COCTOaHHH TpaH3HCTOp 

VT35 OTKpbiT, a VT34 — 3aKpbiT. IIoao*H- 
TeabHbiH nepenaa HMnyabca co cxeMbi 3anyc- 
xa nepeBoaHT Tpnrrep noacBeTa b apyroe co- 
CToaHHe, a OTpnriaTeabHbiH — B03BpainaeT b 
H exoaHoe cocToaHne. B pe3yabTaTe Ha xoa- 
aexTope TpaH3MCTopa VT34 (jiopMKpyeTca no- 
aoxcHTeabHbili HMnyabC aMnaHTyaon nopaaxa 
25 B, no aJMTeabHOCTH paBHbiii aJMTeabHOCTH 
npaMoro xoaa pa3BepTKH. 

llHTaHHe Haxaaa 3JIT npoH3BoaHTca ot ot- 
aeabHoii o6motkh TpaHCijiopMaTopa TV2. Ha- 
npaxeHne nHTaHHa nepBoro aHoaa 3JIT CHHMa- 
eTca c pe3HCTopa R143. PeryaHpoBamie 
apKOCTH ayaa 3JIT npoH3BoaHTca pe3HCTopoM 
R141. IlepeMeHHbie pe3HCTopbi R143, R141 bm- 
BeaeHbi Ha nepeamoio naHeab npn6opa h HMe- 
k>t o6o3HaaeHHe cooTBeTCTBeHHO «<t>OKYC» h 
«HPKOCTb». 

HanpaxceHHe nHTaHHa BToporo aHoaa, 
6aaHKHpyiomHX naacTHH H npoMeacyTOaHOro 
aaeKTpoaa 3JIT CHHMaeTca aepe3 pe3HCTopbi 
R191, R200 c KoaaeKTopoB TpaH3HCTopoB 
VT53, VT55. 3thm o6ecneaHBaeTca paBeHCTBO 
cpeaHero noTemiHana BepraKaabHbix naacraH 
h BToporo aHoaa 3JIT. PlepeMeHHbiM pe3HCTO- 
poM R199 ycTaHaBanBaeTca noTeHUHaa cctkh 
3JIT Tax, aTo6bi o6ecneaHTb MHHHMaabHbie re- 
OMeTpHnecKHe HCKaxteHna h HeaHHeiiHOCTb 



3JIT. AcTHTMaTH3M 3JIT ycTpaHaeTca ycTa- 
hobkoh noTeHiiHaaa TpeTbero aHoaa pe3HCTO- 
poM R192. H3MeHeHHeM Toxa nepe3 KaTyuiKH 
L2 h L3 pe3HCTopaMM R204 R214 npoH3BoaHT- 
ca coBMeineHHe aHHHH ayaa pa3BepTKH co 
niKaaoii 3JIT h ycTpaHaeTca He nepneHanKy- 
aapHOCTb naacTHH 3JIT. 

npn6op HMeeT npocTenninH KaaH6paTop 
aMiiaHTyabi h BpeMeHH. KaaH6paTop BbinoaHeH 
Ha TpaH3MCTope VT45 h npeacTaBaaeT co6oii 
ycnaHTeab b pexcHMe orpaHHaeHHa. 3anycK cxe- 
Mbi ocymecTBaaeTca rapMOHHaecKHM CHraaaoM 
c aacTOToii ce™. C Koaaexropa TpaH3HCTopa 
VT45 CHHMaiOTca npaMOyroabHbie HMnyabCbi c 
tom xce aacTOTOH h aMnaHTyaoii 11,4-11,8 B, ko- 
Topbie noaaiOTca Ha BxoaHoit aeanreab KBO b 
noaoxeHHH KaaH6poBKH npM6opa. 

CxeMa HCToaHHKa nHTaHHa o6ecneaHBaeT 
caeayromne 3HaaeHHa nHTaiouiHx Hanpaxte- 
hhh npn6opa: 

— 80 B, tok Harpy3KH 70 mA; 

— 12 B, tok Harpy3KH 150 mA; 

— MHHyc 12 B, tok Harpy3KH 150 mA; 

— 5 B, tok Harpy3KH 0,6 A. 

HanpaxceHHe 80 B CHMMaeTca co BTopna- 

hoh o6motkh cnaoBoro TpaHCijiopMaTopa TV1, 
BbinpaMaaeTCa BbinpaMHTeaeM Ha anoaax 
VD20 h CTa6naH3HpyeTca TpaH3HCTopoM VT37, 
6a30Baa nenb KOToporo nmaeTca ot CTa6naH- 
3MpoBaHHoro HanpaxteHHa, CHHMaeMoro co cxe- 
Mbi nHTaHHa 3JIT (TpaHCijiopMaTop TV1, anoa 
VD13, KOHaeHcaTop C55). Hanpa*eHHe hctoh- 
hhkob HanpaxceHHa +12 B h -12 B CTa6naH3H- 
poBaHbi h noayaaiOTca m3 CTa6HaH3npoBaHHoro 
HCToaHHKa 24 B. Ora6HaH3aTop Ha 24 B Bbinoa- 
HeH no TnnoBOH cxeMe Ha TpaH3HCTopax VT44, 
VT47, VT49. HanpaxteHne Ha Bxoa CTa6nan3a- 
Topa nocTynaeT c btophhhoh o6motkh CHaoBO- 
ro TpaHCijiopMaTopa TV2 aepe3 aByxTaKTHbiii 
BbinpaMHTeab VD18 n KOHaeHcaTop C63. rioa- 
CTpoMKa CTa6HaH3HpoBaHHoro HanpaxteHHa 24 
B npoH3BoaHTca pe3HCTopoM R168, BbmeaeH- 
hmm noa inann BHyTpn npn6opa. /jaa noayae- 
HHa hctohhhkob HanpaxceHHa +12Bh-12Bot 
HCToaHHKa 24 B b cxeMy BxaioaeH 3MHTTepHbiH 
noBTopHTeab VT41, 6a3a KOToporo nnTaeTca ot 
pe3HCTopa R162, KOTopbiM ocymecTBaaeTca 
noacTpoiiKa HCToaHHKa HanpaxceHHa 12 B. 

Hanpaxceraie HCToaHHKa 5 B CHHMaeTca co 
btophhhoh o6motkh TpaHCijiopMaTopa TV2, Bbi- 
npaMaaeTCa BbinpaMHTeaeM VD19, C64 h CTa6n- 
aH3HpyeTca TpaH3HCTopaMH VT46, VT48. 

flpMHUMn pafioTbi C1-112A 
b pemHMe MynbTMMeTpa 

npHHiiHn aeiicTBHa MyabTHMeTpa ocho- 
BaH Ha npeo6pa30BaHHH H3MepaeMoro 3Haae- 
HHa HanpaxceHHa B nponopuHOHaabHyio eMy 
BeaHaHHy HHTepBaaa BpeMeHH c nocaeayio- 
iiihm nepeBoaoM stoh BeaHHHHbi b ancKpeT- 
Hyio (jiopMy H HHijipoBOH KOa, KOTopbiH nocae 
aeniHijipaTopa o6ecneaHBaeT HHaHKauHio pe- 
3yabTaTOB H3MepeHHa Ha sxpaHe 3JIT. 

H3MepeHHe aKTHBHoro conpoTHBaeHna 
npoH3BoaHTca MeroaoM onpeaeaeHHH BeanaH- 
hm naaeHHa HanpaxceHHa Ha HeM npn 3aaaH- 
HOM 3HaaeHHM CTa6HaH3HpOBaHHOTO TOKa. 

IIpeo6pa30BaHHe BeanaHHbi HanpaxceHHa 
b cooTBeTCTByiomee 3HaaeHHe BpeMeHH ocyme- 
cTBaaeTca MeToaoM aBOHHoro MHTerpHpoBa- 
HHa, no3BOaaioinHM HCKaioaHTb BanaHHe pa3- 
anaHbix aecTa6HaH3npyiomHx tjiaKTopoB Ha 
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Pnc. 5. BpeMeHHaa nnarpaMMa HanpflweHUH 
Ha nwerpupyioiuen gmkocth. 



pa6oTy npeo6pa30BaTejia. BpeMeHHaa awa- 
rpaMMa abohhoto HHTerpHpoBaHna npeacraB- 
aeHa Ha pwc. 5. 

B TeaeHne ijjHKCHpoBaHHoro nurepBaxa 
BpeMeHH T1 (TaKT H3MepeHna) nponcxoanT 3a- 
paa HHTerpupyiomero KOHaeHcaTopa ot bxoa- 

HOrO COCTOHHMH TOKOM, npOnOpUHOHajIbHbIM 
H3MepaeMOMy HanpaxceHHio. no OKOHaaHHn 
HHTepBajia T1 HaaHHaeTca pa3paa HHTerpnpy- 
romero KOHfleHcaTopa STaaoHHbiM tokom ot 
onopHoro HCTOHHHKa HanpaxceHHa, HMeiomero 
npOTHBOnOJIOXCHblH 3HaK no OTHOmeHHK) K H3- 
MepaeMOMy HanpaxceHHio. 

BpeMH T2, b TeaeHne KOToporo KOHaeHca- 
Top pa3paxcaeTca ao hcxoahoto coctohhha 
(TaKT Kajra6poBKH), nponopuHOHanbHO BexHan- 
He H3MepaeMoro HanpaxceHHa. KoscpijiHLiHeHT 
nponopiiHOHajibHOCTH paBeH OTHomeHHio Bpe- 
MeHH T1 k 3HaneHHio STaxomioro HanpaxceHHa. 

B npnSope C1-112A HanpaxceHHa 3TaxoH- 
HblX HCTOHHHKOB paBHbi 4000 mB, a HHTepBax 
T1 paBeH BpeMeHH reHepauHH 4000 caerabix 
HMnyabcOB. TaKHM o6pa30M, mxHaecTBO caeT- 
Hbix HMnyabCOB, npoHieauiHX aepe3 caeTHHK 3a 
HHTepBaa BpeMeHH T2, paBHO 3HaaeHnio H3Me- 
paeMOro HanpaxceHHa. 

HHanKanna BeanaHHbi h noaapHOCTH H3‘ 
MepaeMoro HanpaxceHHa Ha axpaHe 3JIT ocy- 
mecTBaaeTca noacBeTOM cooTBeTCTByiomHX 
cerMeHTOB nara MaTpnu, Kaxcaaa H3 KOTopbix 
COCTOHT H3 BOCbMH SXeMeHTOB. CeMb SXeMeH- 
TOB o6pa3yiOT MaTpHliy UHljjp OT 0 AO 9 H 3Ha- 
xa «-». BocbMOH saeMeHT no3BoaaeT hhahuh- 
poBaTb Bbi6paHHbiH npeaex H3MepeHHa 
noacBeTOM cooTBeTCTByromeii aeHHMaxbHon 
tohkh (pnc. 6a). 9mopbi HanpaxeHMH no och 
«X» h «Y», HeoOxoflHMbie aaa noxyaeHna Ha 
3KpaHe 3JIT MaTpnu iinipp h ToaeK, npnBeae- 
Hbl Ha pnc. 66. 

B CTpyKTypHyio cxeMy C1-112A b pexcnMe 
MyabTHMeTpa bxoaht AIjn, cxyxcaniHH aaa 
npeo6pa30BaHHa BexnaHHbi M3MepaeMoro cht- 
Haxa (nocTOaHHOro HanpaxceHHa, aKTHBHOro 
COnpOTHBJieHHa) B HHCXO HMnyXbCOB, H 3H3KO- 
reHepaTop, KOTopbiH npeaHa3HaaeH aaa hhah- 
KaiiHH pe3yabTaTOB H3MepeHHa Ha sxpaHe 3JIT 
B HH(j)pOBOH (jjOpMe. 

AD,n npn6opa BKinoaaeT bxoahoh aean- 
Teab, CTa6HAH3aT0p TOKa, KOMMyTaTOp, HCTOa- 
hhkh onopHbix noTeHunaxoB, HHTerpaTop, 
KOMnapaTop, cxeMy KoppeKrapoBKH Hyaa, 
(jjopMnpoBaTeab TaKTOBbix HMnyabcOB, aean- 
Teab TaKTOBbix HMnyabCOB, Tpnrrep H3Mepe- 
HHa, (JiopMHpoBaTeab HMnyabcOB c6poca, Tpnr- 
rep KoppeKTHpoBKM Hyaa, Tpnrrepbi 
KaaH6poBOK «nxioc» h «MHHyc», Tpnrrep 3Ha- 
xa, reHepaTop caerabix HMnyabcOB, caeraHK. 



3HaKoreHepaTop BicxioaaeT b ce6a aeTbi- 
pexpa3paAHbiii peracTp caBnra b KOXbiieBOM 
BKaioaeHHM, cpopMnpoBaTexb HMnyabcOB cabh- 
ra h 3anncH, aeiiiHijjpaTop, cjjopMnpoBaTexb 
HMnyabcOB noaCBeTa, (popMHpoBaTexb 3Haxa 
neperpy3KH, (popMHpoBaTexb HanpaxceHHH 
«Y» h «X», cjjopMHpoBaTeab aeuHMaxbHOH 
tohkh, tjjopMHpoBaTeab HMnyabcOB ynpaBae- 
HHa, 3aaaioiiiHH reHepaTop. 

B3anMOAeHCTBHe <J>yHKnnoHaxbHbix aac- 
Teii ALjn h 3HaKoreHepaTopa nponcxoAHT cae- 
AyiouiHM o6pa30M. H3MepaeMoe HanpaxceHHe 
aepe3 bxoahoh AexHTeab nocTynaeT Ha KOMMy- 
TaTop, pa6oTOH KOToporo ynpaBxaiOT Tprnre- 
pbi M3MepeHMH, KoppeKTMpoBKH Hyaa, Kaxn6- 
pOBKH «naK3C» H Kaan6pOBKH «MHHyC». 

HMnyabC c cjjopMnpoBaTexa TaKTOBbix 
HMnyabcOB, B03aeHCTBya Ha Tpnrrep H3Mepe- 
HHa, noAKaioaaeT H3MepaeMoe HanpaxceHHe k 
HHTerpaTopy. npn stom nponcxoAHT 3apaA 
HHTerpnpyiomeH cmkocth tokom, nponopun- 
OHaabHbiM H3MepaeMOMy HanpaxceHHio. Oa- 
HOBpeMeHHO CHraaa c TpHrrepa MMepeHHa 
3anycKaeT reHepaTop caeTHbix HMnyabcOB. 

no OKOHaaHHH TaKTa H3MepeHHa 4000-ii 
HMnyabC c BbixoAa caeTaHKa B03BpamaeT Tpnr- 
rep H3MepeHHa b ncxoAHoe cocToaHHe h 3anyc- 
KaeT oahh H3 TpnrrepoB KaaH6poBKH, TeM ca- 
mmm OTKaioaaH H3MepaeMoe HanpaxceHHe ot 
HHTerpaTopa h noAKaioaaa k Bxoay HHTerpaTO- 
pa STaaOHHoe HanpaxceHHe c noaapHOCTbio, 
npoTHBOnoaoxcHOH H3MepaeMOMy Hanpaxce- 
HHio. np H 3tom eMKOCTb HHTerpaTopa pa3pa- 
xcaeTca STaaoHHbiM tokom ot HCToaHHKa onop- 
Horo HanpaxceHHa (TaKT KaaH6poBKH). 



B. B. B. B. B. ■ 




Pnc. 6. MaTpnubi uncfip (a) n amopbi HanpniKeHnn 
no ocnM X n Y fliin nonyseHna MaTpnu n tohku (6). 



OaHOBpeMeHHO 4000-ii HMnyabC aepe3 
cfiopMHpoBaTeab HMnyabcOB c6poca ycraHaB- 
aHBaeT caeTaHK b HyaeBoe cocToaHHe, nosTOMy 
AaabHeHHiHH caeT HMnyabcOB, nocrynaiomMX c 
reHeparopa caerabix HMnyabcOB b TaKTe Kaan- 
6poBKH, npoHCxoAHT ot Hyaa. 

B KOHne pa3paaa HHTerpnpyioineH cmkoc- 
th, Koraa noTeHiiHaa Ha BbixoAe HHTerpaTopa 
CTaHeT paBHbiM Hyaio, cpa6aTbmaeT KOMnapa- 
Top, B03Bpamaa Tpnrrep KaxM6poBKH b hcxoa- 
Hoe cocToaHHe h 3anycKaeT Tpnrrep KoppeKTH- 
Pobkh Hyaa, TeM caMbiM OTKaioaaa ot 
HHTerpaTopa onopHoe HanpaxceHHe h noaKaio- 
aaa k Bxoay HHTerpaTopa HyaeBoii noTeHHnaa. 

TeHepaTop caeTHbix HMnyabcOB npeKpa- 



maeT pa6oTy. B pe3yabTaTe KoanaecTBO hm- 
nyabCOB, npomeauiHX aepe3 caeTHHK 3a BpeMa 
pa3paaa HHTerpnpyiOHieH cmkocth (TaKT Kaan- 
6pobkh), paBHO 3HaaeHHio H3MepaeMoro Ha- 
npaxceHHa. 

B MOMeHT 3anycKa TpHrrepa ycTaHOBKH 
Hyaa cpa6aTbiBaeT cxeMa KoppeKTnpoBKH Hyaa. 
Bbixoa KOMnaparopa noaicaioaaeTca ko BTopo- 
My Bxoay HHTerpaTopa h 3apaxcaeT onopHyio 
eMKOCTb ao noTeHunaaa, paBHoro noTemiHaay 
nepBoro Bxoaa b TaKTe ycTaHOBKH Hyaa. 3tot 
noTeHHnaa ocTaeTca nocToaHHbiM b TeaeHHe 
T3KT0B Kaan6pOBKH h H3MepeHna. 

no OKOHaaHHH caeTa HHiJiopMaHna 06 H3- 
MepaeMoii BeananHe co caeTaHKa nocTynaeT 
Ha perncTp caBnra. npn stom c cjjopMnpoBaTe- 
aa HMnyabcOB caBnra h 3anncn Ha perncTp 
caBHra nocTynaeT HHHiiHHpyiomHH HMnyabC, 
KOTopbiH 3anycxaeT nponecc 3annCH. HMnyabC 
caBnra ynpaBaaeT pa6oToii perncTpa TaKHM 
o6pa30M, hto Ha aeuincjipaTop nocaeaoBaTeab- 
ho nepeaaeTca HHtJiopMaHHa o coctohhhh toto 
pa3paaa (HHiJipbi), MaTpniia KOToporo Bbiaep- 
anBaeTca b aaHHbiii momcht Ha SKpaHe 3JIT. 

/lemniJipaTop nocaeaoBaTeabHO npeo6pa- 
3yeT HHtjDopMaiiHio 06 H3MepaeM0ii BeananHe, 
3anncaHHyio b aeoHaHO-aecaTHaHOM Koae, b 
nH(|)poBOH ceMepnaHbiH (ceMHcerMeHTHbin) 
Koa, KOTopbin 3aTeM nocTynaeT Ha (jjopMnpoBa- 
Texb HMnyabcOB noaCBeTa. 

(PopMHpoBaTeab HanpaxceHHii Y, X reHe- 
pnpyeT HanpaxceHHe cnennaxbHOH (jiopMbi aaa 
noayaeHHa Ha 3KpaHe 3JIT na™ ceMncerMeHT- 
Hbix MaTpnu, no3BOaaioiiiHX c nOMOHibio hm- 
nyxbCOB noaCBeTa HHaniinpoBaTb b aeTbipex 
pa3paaax pe3yabTaT H3MepeHHa, a Taicxce noao- 
xceHHe aeiiHMaabHOH toakh, 3h3k neperpy3KH 
n 3H3K noaapHOCTH «-». 

(PopMHpoBaTexb HMnyabcOB ynpaBaeHHa, 
KOTopbiH 3anycKaeTca 3aaaiomHM reHepaTO- 
pOM, CHHXpOHH3HpyeT BCIO pa60Ty pa3BepTKH. 
npH H3MepeHHn OTpunaTeabHoro HanpaxceHHa 
CHraaa, nocTynaiomHH c Tpnrrepa Kaan6poBKH 
«naioc» nepeBopaaHBaeT Tpnrrep 3HaKa. Ha 
Bbixoae ero ycTaHaBAHBaeTca cocToaHHe aorn- 
aecKOH eaHHHnbi («aor. 1»), KOTopoe nocTyna- 
eT Ha (JiopMHpoBaTeab HMnyabcOB noaCBeTa h 
o6ecneaHBaeT HHaHKaunio 3Haxa «-» Ha sxpa- 
He 3JIT. Ecah KoanaecTBO HMnyabcOB, npo- 
uieaHinx aepe3 caeTanx b TaKTe Kaan6poBKH, 
6oabuie hah paBHO 3000, T.e. H3MepaeMoe Ha- 
npaxceHHe 6oabine 3 B, Ha Bbixoae cjjopMnpoBa- 
Teaa HMnyabcOB neperpy3KH Bbipa6aTbmaeTca 
cnraan, KOTopbiH nocTynaeT Ha (jjopMnpoBa- 
Teab HMnyabcOB noaCBeTa h o6ecneaHBaeT 
MepnaHHe Ha SKpaHe 3JIT Bcex naTH nncfipo- 
bmx MaTpnu h aeuHMaabHbix Toaex. HHanKa- 
UHa noaoxceHHa aeHHMaabHOn TOaKH Ha 3Kpa- 
He 3JIT o6ecneanBaeTca (J^opMupoBaTeaeM 
aenHMaabHoii ToaKH. B 3aBHCHMOcra ot noa- 
KaioaeHHOro MHOxcHTeaa BxoaHOro ycnaHTeaa 
Ha cxeMy (jjopMnpoBaTeaa aennMaabHOH tohkh 
nocTynaeT CHraaa, KOTopbiii coBMecrao c cnr- 
HaaoM c cjjopMnpoBaTeaa HMnyabcOB ynpaBae- 
HHa caBnraeT Toaxy Ha onpeaeaeHHbiii pa3paa. 

npn H3MepeHHH aKTHBHbIX COnpOTHBAeHHH 
nccaeayeMbiH saeMeHT noaicaioaaeTca k CTaOn- 
AH3aTopy TOKa. /],aaee onpeaeaaeTca 3HaaeHHe 
naaeHHa HanpaxceHHa, BexHHHHa KOToporo npo- 
nopunOHaabHa H3MepaeMOMy conpoTHBaemno. 

( flpodojixeHue cjiedyem) 
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Ociimuiorpatf}- 

MyjibTMMerp 



ci -112 



KynpeBaTbix E.O., mweHep 



OKOHHUHue. Hmano cm. Ns 2-2001. 

B stoh Macru CTaTbH oimcbiBae i csi Ha- 
nSoaee Mii repecnaa, Ha Ham Baraaa, 
qacTb ocnn.'biorpa(|)a Cl-112, 6aa- 
roaapa KOTopon, stot npn6op BbiflejiaeTca 
m3 paaa eMy noflo6m>ix no cbohm cepBHC- 
HblM B03MOaCHOCTHM. TaKOH 0C06ei l[ [OCTblO 
aBaaeTca pa6oTa b peacHMe MyjibTHMeTpa c 
HHflHKaHHeH pe3yjlbTaTOB H3MepeHHH He- 
iiocpeacTBeimo Ha OKpane. Mw nocrapa- 
exicsi iioapofnio paccMOTpeTb pa6oTy iipn- 
6opa b 3tom peacHMe b cootb6tctbhh c ero 
npHHHHnHajIbHOH cxeMOH. 

npnHUHnwajibHasi aneKipanecKaa cxeivia 
B PBMHM6 MyjibTHMeTpa 

npHHHHnHajibHaa saeKTpHnecKaa 
cxeMa AU,n h 3HaKoreHepaTopa npHBeae- 
Ha Ha pnc. 7, 8. 

npH H3MepeHHH nOCTOHHHOrO 
HanpaaceHHa bxoahoh cnmaji no- 
CTynaeT aepea bxoahoh aeameab 
(R299, R301 — R304), KOMMyrapye- 
Mbift nepeKaio'-iaxeaeM S5 h o6ecne- 
HHBaKDHiHH cimcKeime H3MepaeMO- 
ro HanpaaceHHa ao 3iia'ieiiHM. He 
iipeBbimaiomero 3 B. o6ecne- 
neHHH HeofixoaHMoii siieKipnaec- 
KOH npOHHOCTH nO BXOay lipn H3Me- 
peHHH HanpaaceHHa ao 1 kB b 
npH6ope npeaycMOTpeii oraeabiibin 
Bxoa «1 kV». 

flanee H3MepaeMoe Hanpaace- 
Hue nocTynaeT Ha bxo/i KOMMyTaTO- 
pa (D33) c 3am,HTOH ot neperpy3KH 
no Bxoay Ha sjieivieHTax VT73, 

VT74 (b anoaiiovi BKaiOHeHHH) m 
R293. KoMMyTaTop npeaHa3naaen 
aaa nooMcpeaHoro iioaKaio'ieHHa 



n3\iepae\ioro Hanpaacemi a h Hanpaace- 
HHa onopHbix hctohhhkob k HHTerpaTopy 
b cooTBeTCTByromnx peacHMax pa6oTbi. 
,I],eaHTeaH R308, R309 h R310, R311 o6ec- 
neaHBaior Ha Bxoae KOMMyTaTopa 6e30- 
nacHoe HanpaaceHne, ecnH aMnamyaa 
BxoaHoro cnrHaaa npeBbimaeT 3 B (aio- 
6 oh noaapHOCTH). IIpH nocTynaeHHH Ta- 
Koro HanpaaceHHa, b 3aBHCHMOCTH ot ero 
noaapHOCTH OTKpbraaiOTCH aH6o TpaH3HC- 
Top VT73, jih6o VT74, lexi h o6ecnemi- 
BaeTca orpaiiMBeiiHe BxoaHoro Hanpaace- 
HHa KOMMyTaTopa. 

Hctohhhk noaoacHTeabHoro onopHO- 
ro HanpaaceHHa BbinoaHeH Ha crafinaH- 
TpoHe VD26 h aeaHTeae R281, R287 — 
R289. IlepeMeHHbiH pe3HCTop R287 
o6ecneaHBaeT naaBHyro peryanpoBicy 
onopHoro HanpaaceHHa b nponecce Hacr- 



poHKH npn6opa. Hctohhhk orpnnare;ib- 
hoto onopHoro HanpaaceHHa BbinoaHeH 
no aHaaoraHHOH cxeMe Ha saeMeHTax 
VD27, R291, R294 — R296, R297. 

B npouecce H3MepeHHa KoMMyTaTop 
nepexaiOHaeTca CHraaaaMH, nocTynaio- 
iijhmh c TpnrrepoB H3MepeHHa, KaaH6poB- 
KH H KOppeKTHpOBKH Hyaa B COOTBeTCTBy - 
KDIHHe MOMeHTbl BpeMCHH. 

P accMOTpHM BpeMeHHbie anaipaviMbi 
cnmaaoB (pnc. 9), noacHaiomHe pa6oTy 
AHn npn H3MepeHHH noaoacHTeabHoro 
Bxoaiioro HanpaaceHHa. 

Bbixoaiioe HanpaaceHne KOMMyTaTopa 

(«6») Hepe3 HCTOKOBblH noBTopHTeab Ha 
TpaH3HCTope VT72 h BpeMaiaaaionuiH 
pe3HCTop R307 nocTynaeT Ha HHBepTHpy- 
K>mHH BXOa. HHTerpaTOpa, BbinOJIHeHHblH 
Ha onepauHOHHOM ycnaHTeae D35. ripn 




Pnc. 7. npHHLinnnantHaa anempnHecKafl cxeMa AUfl 
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Pnc. 9 . BpeMeHHbie fliiarpaMMbi curHanoB AUn npn 
M3MepeHMM nonojKmeabHoro HanpaweHMfl 



3tom Ha iieiiiiBepiMpyiomim uxoa HHTer- 
paTopa noaaeicsi Hanpaxemie co cxeMbi 
aBTOMaTHHeCKOH KOppeKTHpOBKH HV.'ISI 

(aneMeHTbi C88, VT75, R321). Biaxoanoe 
rawoo6pa3Hoe Hanpaxemie HHTerpaTopa 
(«7») aepea orpaHHHHTejibHbiH pe3HCTop 
R314 iioaaeica Ha HHBepTHpyioiHHH uxoa 
KOMnapaTopa HanpaxeHHH (onepau,HOH- 
Hbiii ycHJiHTejib D37) aan oiipenejieiiHM 
MOMeHTa i iepexo;ia nnabi aepea iiojib (He- 
HHBepTHpyiomHH Bxofl KOMnapaTopa 3a- 
aeMaen). B stot Movtem Ha Bbixoae KOMna- 
paTopa B,bipa6arbiBaerca HMnyabc («8»), 
3anycKaiomHH Tpnrrepbi KaaM6poBKM h 
K oppeKHHH nyjisi. 

B TaKTe KoppeKHHH Hyaii Kama VT75 

OTKpbIT, npH 3T0M CHIIiajlOM C BblXOfla 
KOMnapaTopa ycTaiiananBaeTCii norenim- 
a ji KoppeKHHH 1 1 van Ha HeHHBepTHpyio- 
meM Bxoae HHTerpaTopa c 3anoMHHaHHeM 
ero Ha Konaeiicarope C88. 

B TaKTe H3MepeHHH c noMonibio rpm- 
repa Haviepeima (RS-TpHrrep Ha oaevieii- 
Tax D39.3, D39.4) H3\iepiie\ioe Hanpsrxe- 
HHe iio.aKaioaaercii aepea KOMMyTaTop ko 
Bxoay HHTerpaTopy. 3anycKaeica TpHrrep 
oi pimaieabHbiM (JiponroM HMnyabca aean- 
T ejIA TaKTOBbIX HMlIVHbCOB («2»), C(|)OpVIM- 
poBaHHoro no aanreabiiocTH 3ae\iemavm 
C99, R331, D42.4, D42.3. OipHiiaiejibiibiH 
(J)poHT 4000-ro HMiiyjibca c Bbixoaa caer- 
HHKa («3») nepe3 KOHaeiicarop C100 bo 3 - 
iipaniaer TpHrrep imiepeima b ncxoanoe 
cocTOHHHe. Hwnyabc c Bbixoaa Tpnrrepa 
M3MepeHHH aepea coraacoBareab yponiiH 
Ha TpaH3MCTope VT76 («4») iiepeKamaaer 
KOMMyTaTop B COOTBeTCTByiOIHHH peXHM. 
no OKOHnaHHH HMnynbca rpan epa H3Me- 
peHHH nepe3 Koiiaencaiop C94 3anycKa- 
iotch Tpnrrepbi KaanSpoBKH (no naiocy 
D38.1, D38.2, no MHHycy D38.3, D38.4) h 
cxeMa (|)opMiipoBaTejia HMnyabcOB c6poca. 

npn H3MepeHHH noaoxnTeabHoro 
BxoaHoro HanpaxeHHH Ha Bbixoae KOMna- 
paTopa BbipafiaibiBaeica noaoxHTeabHbiH 
HMnyabc, KOTopbiH, nocae (|) op wnpo Ba- 
nna Ha MHKpocxeMe D36.1, yuepxnBaeT 
Tpnrrep Ka.mfipoBKii no naiocy b c6po- 
meHHOM coctohhhh (aor. «0») h 3anpe- 
maeT ero 3anycK. npn stom Tpnrrep Ka- 



an6poBKH no MHHycy aepe3 aaeMeHT 
D36.2 roTOB ana 3anycKa cpe30M HMnyab- 
ca Tpnrrepa Ha.vtepeima n a-'ia c6poca cpe- 
30m HMnyabca KOMnapaTopa. Tpnrrep Ka- 
anSpoBKH no MHHycy aepea VT81 («9») 
nepeK.noaaei KOMMyTaTop b pexHM noa- 
KaioneHHa k Bxoay HHTerpaTopa OTpHiia- 
TeabHoro onopHoro HanpuxeHHH b pexn- 
Me KajinfipoBKii. 

H3MepeHne oipnnaie;ibiiom bxo,hho- 
ro naiipa>KeiiHa nponcxoaHT anaaorna ho, 
a BpeMeHHbie a,HarpaMMbi, iioacua ioiime 
pa6oTy Anil, b stom pexnMe, npHBeaeHbi 
Ha pnc. 10. 

OTaHine 3Toro iiponecca coctoht b 
tom, hto Ha Bbixoae KOMnapaTopa Bbipa6a- 
i biBaeica OTpHuaTeabHbiH HMnyabc («8») 
h co3aaiOTC5i ycaoBiia 3anycKa h onpoKH- 
abiBaHHH a. 1 1 a TpHrrepa Kaan6poBKH no 
naiocy, a Tpnrrep Kaan6poBKH no MHHycy 
yaepxHBaeTca b c6pomeHHOM coctohhhh. 
HMnyabc i pm i epa Kaan6poBKH no naiocy 
(«9») nepe3 VT78 iiepeKamaaer KOMMyTa- 
Top b pexHM i loaKamaeini a k Bxoay HHTe- 
rpaTopa noaoxHTeabHoro onopHoro Ha- 
npaxeHHH b pexnMe Kaan6poBKH. 

3aeMeHTbi R319 — R322, VT79 npea- 
Ha3HaHeHbi ;uia coiaacoBaima ypoBiia bh- 
xoaHoro CMi najia KOMnapaTopa c (jiopvm- 
poBaTeaeM Ha aaeMemax D36.1, D36.2 h 
KaionoM VT75. 

no OKOHnaHHH pexHMa Kaan6poBKH 
cpe30M HMnyabcOB TpHrrepoB no naiocy 
nan no MHHycy aepea cxeMy coBiiaaeima 
(D40.1) h aHcJxliepeHnHpyiomyio uenb 
C98, R330 3anycKaeica Tpnrrep Koppex- 
THpoBKH nyaa (D39.1, D39.2), a Bbixoa- 
HbiMH HMnyabcaMH 3thx TpnrrepoB 3anyc- 
KaeTca Tpnrrep 3HaKa (D36.3, D36.4). 



u t 




( 



Pnc. 10 . BpeMeHHbie flnarpaMMbi CHmanoB AL|n npn 
H3MepeHHH OTpHiiaTenbHoro HanpmKeHim 

B Hcxoaiioe cocroaiiiie Tpnrrep Kop- 
peKTnpoBKH iiyjia BOiispamaeTca cpe30M 
HMnyabca Tpnrrepa imiepeima. 

BbixoflHOH HMnyabc Tpnrrepa KoppeK- 
Hhh iiyjia («10») aepei VT77 nepeKaioaa- 
eT KOMMyTaTop b pexHM iioaKJiioaeiiHa k 
uxoay HHTerpaTopa HyaeBoro Hanpaxe- 
hhh, a Taicxe OTKpbiBaeT muon VT75 b 



TaKTe KoppeKHHH Hyjia. Oanonpeviemio 
3thm HMnyabcOM sanycKaeTca reHepaTop 
caei iibix HMnyabCOB. 

Tpnrrep 3HaKa yripaBaaeTca Bbixoa- 
hmmh CHraaaaMH ipm i epoB KaanOpoBKH 
no naiocy h no MHHycy. npn H3MepeHHH 
OTpHuaTeabHoro HanpaxeHHa Ha Bbixoae 
8 Tpnrrepa 3HaKa ycTanaBJiHBae'i cs-i cocto- 
aHne aor. «1» h npn stom Hiiaminpyeica 
3HaK «-» Ha 3Kpane 3JIT. 

Ieneparop caeiiibix HMnyabcOB bm- 
noaHeH Ha MHKpocxeMe D34 c aaevieHra- 
mh 3aaaHHa nacTOTbi reHepaunn C92, 
R317. renepa rop ynpaBaaeTca TpnrrepoM 
KaanOpoBKH nyjia h BK.noaaerca b TaKTax 
H3MepeHHH H KaaH6pOBKH («11»). 

I lepea naaaaoM t3ktob MBMcpeima n 
KaanOpoBKH caeiaiiK 3HaKoreHepaTopa 
yc'ianaBJiHBae'ica b HyaeBoe coc'ioaime. B 
Kaaeci Be HMnyabca c6poca b iiaaaae TaK- 
Ta h i vie pei ma Hcnoabaye rca HMnyabc 3a- 
nycxa Tpnrrepa H3MepeHHa c Bbixoaa 
fliopvmpoBareasi Ha aaeMeine D42.3 h no- 
aaeTcii Ha oaHH H3 BxoaoB cxeMbi coBna- 
aeHHH Ha aaeMeHTe D42.2. HMnyabc 
c6poca b Hanaae TaKTa Kaan6ponKn (|iop- 
MHpyeTca H3 cpe3a HMnyabca Tpnrrepa 
H3MepeHHH Mcpes ajievieiribi C96, C104, 
R327, R328, VT82 h D42.1 h iioaaerca Ha 
BTopon Bxoa cxeMbi coBiiaaeiimi D42.2. 
PeryanpoBKa aJiHTeabHOcru HMnyabca 
c6poca b nanaae TaKTa KaaH6poBKH c no- 
Monibio nepeMeHHoro pe3HCTopa R328 
noiBOjiiier ycTpamiTb aoxHbie cpa6aTbi- 
BaHHH cneTHHKa bo Bpevia nepexoaHbix 
npoueccoB npn HacTpoftKe npn6opa. Hm- 
nyabCbi c6poca («5») c D42.2 nocTynaiOT 
Ha cneTHHK 3HaKoreHepaTopa. 

HMnyabCbi a. ; isi 3anycKa Tpnrrepa H3- 
MepeHHH Bbipafiarbinaiorcii (|iopvmpoBa- 
TeaeM Ha aaeMemax D40.2, D40.3, C97, 
R326, KOTopbin 3anycKaercn CHmaaavm c 
nacTOTOH cera imraimH c KoaaeKTopa 
TpaH3HCTopa VT83. HMnyabCbi (|)opvinpo- 
naTean («1») aepea aejin reab aacroTbi Ha 
4 (D41.1, D41.2) («2») nocrynaiOT Ha 
Bxoa Tpnrrepa inviepeimii. 

B pexnMe inviepeimsi coiipornBJieimii 
npnOop pa6oTaeT no iipiiiiimiiy H3\iepeimii 
iia.ieimsi iianpsixeiiHii Ha MiMepsieMOvi co- 
npoTHBaeHHH npn npoxoa<aeimn 'icpe i He- 
ro aaaaiiiioro CTa6naH3HpoBaHHoro TOKa. 

CTa6HaH3aTop TOKa BbinoaHeH Ha TpaH- 
3HCTope VT71, BKaioaeimovi no cxeMe c 06- 
meii frasoii. Haiipii/Keiiiie Ha 6a3y TpaH3nc- 
Topa VT71 iioaaeica co craftnm-npona 
VD25 aepea aejm reab R267 — R270. C no- 
Mombio nepeMeHHoro pe3HCTopa R268 ocy- 
iiieci BJiaeica HacrpoftKa tohhocth H3Mepe- 
hhh aKTHBHbix conpoTHBaeHHH nyTeM 
naaBHoro ii3Meiieima noTeHUHaaa 6a3bi 
TpaH3ncTopa VT71, T.e. Bbixoaiiom TOKa 
CTa6HaH3aTopa TOKa. 3naaeimsi CTa6naH3H- 
pOBaHHblX TOKOB 01 ipeaejIHIOICSI COnpOTHB- 

aemniMH pe3HCTopoB R273, R275, R277, 
R279 B 3MHTTepH0H IICIIH TpaH3HCTopa. 
3th pe3HCTopbi KOMMyriipyiorcii nepeKaio- 
aaiejievi S5 b 3aBHCHMOCTH ot Bbifipaimoro 
aHaiia iona H iviepeima conpoTHBaeHHH. 

JXaa hi laiiKai mu aeimviaabiioii tohkh 
b HyxHOH 1 1 03 ii 1 1 h h 3KpaHa CayXHT (Jiop- 
MHpoBaTeab aeiiHMajibiioii tohkh, iipe.a- 
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CTaBJiaiomHH co6oh Mei bipe aeainejisi Ha- 
npaaceHHJi: R272, R282; R274, R283; 
R276, R284 h R278, R285, noaKJHonae- 
mhx k HCTOHHHKy Hanpaacemifl 12 B ne- 
peKJiiOHaTejieM S5. Ilpn Bbi6ope ananajo- 
Ha n3Mepeiinsi nepeKJiio MaiejiCM S5 o;ihii 
H 3 aeamejieil otk.iio naercH ot HCTOHHHKa 
HanpaxeHHH 12 B h Ha ero Bbixoae ycTa- 
HaBJiHBaeTca noTemmaa nor. «0», koto- 
pbift, nociynaa Ha cxeMy noacBeTa, o6ec- 
nenHBaeT BbiCBenuBaHne aeuHMaabHOH 
tohkh b HyacHOM MecTe 3xpaHa 3JIT b co- 
OTBeTCTBHM C Bbl6paHHbIM flHana30H0M 
H3MepeHHB. HMnyjibCbi c Bbixoaa reHepa- 
Topa D34 iiocTynaiOT Ha Bxoa aeibipex- 
paapaniioio aBOHaiio-aecaTHMHoro c-ier- 
HHKa Ha MHKpocxeMax D5-D8. Caier uner 
b TaKTax KaanSpoBKH h n3Mepeimsi. Hm- 
iiyjibCbi c Bbixoaa cliopMnpoBareasi hm- 
nyjibcOB c6poca (D42.3) ycraitaBJiHBaiOT 
caeTHHK b ny.'ieBoe coctohiimc ncpea. Ha- 
aaaovi TaKTOB n3Mepenna h KaaH6poBKH. 

Jinn MiianKaiinn peayabrajOB H3Mepe- 
hhh b neTbipex paapsnax co 3H3KOM no- 
aapHOCTH H3McpacMoro nanpaa<ei[nsi Ha 
axpaHe npH6opa miannnpyercsi roiTb ce- 
MHcemeHTHbix Maipnu 

C noMombio cxeMbi 3HaKoreHepaTopa 
BbipafiaTbiBaerca Hanpaacemie cnennaab- 
hoh (J)opMbi a- 1 1 a iiOJiyaeHMsi oaiioii MaT- 
pMHbi Ha SKpane 3JIT h ynpaBJia lomne 
HanpaaceHHH, CMemaiouiHe 3Ty \iaipmiy 
no paapaaaw. 

3aaaKDmHii reHepaTop Ha aae.vieinax 
D26, R233, C68 TaKrapyeT bck> cxeMy 3Ha- 
KoreHepaTopa. Bpewennaa anarpaviMa yn- 
paBJimomHX HMnyabCOB b leaeime BOCbMH 
TaKTOB aaaaiomeio reHepaTopa c|mpMnpy- 
erca D-TpHrrepaMH D21.1, D21.2, D24.1. 

IlHaoo6pa3Hoe HanpjiaceHHe aaa iipn- 
hhtoh i iocaeaoBaxea biiociH ofixoaa MaT- 
pHu,bi sjieKipomibiM jiyaoM Ha axpaHe 
3JIT (pnc. 6) (JiopMHpyeTCH bo 2, 3, 5, 6-m 
TaKTax no och Y h b 1, 4, 7-m TaKTax no 
OCH X B COOTBeTCTBHH C pHC. 11. 

renepaTop nnaoo6pa3Horo Hanpaace- 
hhh no och Y ynpaBaaercsj HMnyjibcaMH 
(«1»), nocrynaiomHMH neper orpaHHHHBa- 
kjihhh pe3HCTop R262 Ha 6a3y TpaH3HCTopa 
VT68 reHepaTopa nHJioo6pa3Horo iianpa- 
aceHHH, CKopocTb napacraiiHa KOToporo on- 
peaejiaeTca iiociosiiihom BpeMeHH iiem-i 
R261, C73. nnjioo6pa3Hoe HanpsiaceHHe c 
KOJiaeKTopa VT68 («2») nepea jMirnepiibm 
noBTopHTejib (VT67) nocrynaeT Ha (|)op\in- 
poBaTenb HanpaaceHHa «Y». 

Hanpsi>Keime «Y» aBJiaeicxi pe3yjibTa- 
tom cyMMHpoBaHMH nHJioo6pa3Horo Ha- 
npaaceHHa («2») c HMnyjibcaMH b 1-m h 7- 
M TaKTax («3») C BbIXOaOB MHKpocxeM 
D23.2, D23.3, D28.3, D28.4 cooTBeTCT- 
BeHHO. C BbIXOflOB MHKpOCXeMbI D28.3, 
D28.4 HMnyjibCbi neper pe3HCTopbi R254, 
R265 nocTynaKDT Ha 6a3y TpaH3HCTopa 
VT70, a c ero SMHTTepa neper pe3HCTop 
R258 — Ha cyMMHpyiomHH iiepe\iennbiH 
pe3HCTop R256, ocymecTBaa ioihmh HacT- 
poHKy awiijiHTya HMnyjibCOB b 1-m h 7-m 
TaKTax B COOTBeTCTBHH C aMTIJlHTyflOH 1111" 

jioo6pa3Horo HanpaaceHHa bo 2, 3, 5, 6-m 
T aKTax. CyMMapHoe HanpaaceHHe «Y» 
(«4») c SMHTTepa TpaH3HCTopa VT67 no- 




Pmc. 11. BpeMeHHbie flnarpaMMbi cnrHanoB 
t|)opMHpoBaTeaeH X a Y 



CTynaeT Ha OKOiieniibiil ycHJiHTeab Bepra- 
KajibHoro KaHaaa ocHHJiJiorpatJia. 

C BbixoaoB MHKpocxeM D20 h D23.1 Ha- 
npsi>Kenne nocTynaeT Ha Bxo/ibi MHKpocxe- 
mm D28.2, KO’iopaa Bbipafiaibinaer iianpsi- 
a<enne ;uia yiipairneimsi reHepaTopoM 
nHJioo6pa3Horo HanpjiaceHHJi no och X 
(«5»). 3to iianpa>Keime neper orpaimnnna- 
k)hihh pe3HCTop R239 nocrynaeT Ha 6a3y 
TpaH3Hcropa VT62 reHepaTopa niuioo6pa3- 
hoto HanpsDKeHHH, cxopocTb napacraima 
KOToporo onpeaejiHeTca nocTOHHHOH 
BpeMeHH uenn R244, C69. flanee Bbixoa- 
Hoe iiaiipsi>Keime reHepaTopa aepes smht- 
TepHbiH noBTopHTejib (VT64) nocTynaeT 
Ha (|)opvinp()BaTejib HanpaaceHHH «X» Ma- 
TpHUbi. Haiipsi>Keime «X» MaTpHHbi («9») 
ofipasyeica iipn cyMMHpoBaHHH nHJioo6- 
pa3Horo naiipa/KenHH c HMnyjibcaMH 2, 3, 
8-ro TaKTOB. HMnyjibCbi 2-ro h 3-ro TaKTOB 
(«7») nocTynaKDT c MHKpocxeMbi D25 h 
aaaee nayi Ha cyMMHpyiomHH nepeMeH- 
Hbiil pe3HCTop R247. C ero noMombio ocy- 
mecTBaHeTCH HacTpoHKa aviiijmiyabi hm- 
nyabcOB 2-ro h 3-ro TaKTa b cootb6tctbhh 
c aMruiHTyaoH imaoo6pa3Horo nanpa>Ke- 
hhb. Hvinyabc b 8-m TaKTe Bbiaeaae rca Ha 
MHKpocxeMe D23.1, HiiBepri-ipyei'ca mhk- 
pocxeMofi D28.1 («8») h nepe3 pe3HCTop 
R238 nocTynaeT Ha 6a3y TpaH3HCTopa 
VT65, rae cyviMHpyeica c nnjioo6pa3iibi\i 
naiipa/KemieM h HMnyjibcaMH 2-ro h 3-ro 
TaKTa. CyMMapHoe naupsoKeime («9») ne- 
per noB’iopmejib (VT65) nocTynaeT Ha 
f|)opvinpoBaiejib naiipaa<enHsi «X» R251, 
R252, R253, R259, R263. Ha pe3HCTop 
R251 noaaerca naiipsi>Keime «X» \iaipn- 
ubi. Ha pe3HCTop R263 noaaerca nanpa- 
aceHHe CMCineima MaTpHHbi no parpaaaM. 
nocTynaiomee c SMH i repnoro noBTopnTe- 
jih VT63. JXim nojiyaenna tiaKJiOHa MaT- 



pnubi Ha 3KpaHe 3JIT Ha pe3HCTop R253 
iioaae rca HanpaaceHHe «Y». Ha pe3HCTop 
R259 iioaaeiCH Hanpa>Keiine c Bbixoaa 
MHKpocxeMbi D31.1 flan H3MeHeHHa aMn- 
.iH i yjr HMnyabCOB 2-ro h 3-ro TaKTOB npn 
HHaHKan,HH iiHf|ipbi «1». 3.jia iiOjiyaeiina 
naiipMa<enna KoppeKTHpoBKH aMiuiHiyabi 
bo 2-m h 3-m TaKTax Ha Bxoa MHKpocxeMbi 
D31.1 noaae rca HMnyabc 2-ro h 3-ro TaK- 
Ta c Bbixoaa MHKpocxeMbi D25.3 h naiipa- 
xceHHe c Bbixoaa aeuiHcJipaTopa D18. 

CMemeHHe c (|> o |) m h p o b a h h o m viarpM- 
nbi no paapaaaM ocyiiicci BJiaeica HMnyab- 
caMH c nacTOTOH noniopeima MaTpHirw c 
Bbixoaa MHKpocxeMbi D24.1, KOTOpbIMH 
3aiiycKae rca pacnpeaeaHTeab HMnyabCOB 
Ha D- i pm i epax (D24.2, D27, D30) h hh- 
BepTope D31.2. Smopw ynpaBamoiunx 
HMnyabCOB Maipmi, HMnyabCOB 3a i men h 
caBHra perHCTpoB h HMnyabCOB noacBeTa 
a.'is-i HiiaHimpyeMoro nncaa «-2,457» npn- 
BeaeHbi Ha pnc. 12. 

HanpaaceHHJi c BbixoaoB nsi rii i pm re- 
poB («1» — «5») nepe3 pe3HCTopw R232, 
R234, R236, R243, R246 cyMMHpyiOTca Ha 
TpaH3HCTope VT63 h c ero 3MHTTepa 
(«6») nocTynaiOT Ha (|)opMnpoBareab Ha- 
npaxceHHM no och «X» a.'is-i cviemeimsi Ma- 
TpHHbi no paipsiaaM. 

CyMMapHoe nanpaa<eiinc c pe3HCTopa 
R252 aepei 3MMi repiibm noBTopHTeab Ha 
TpaH3HCTope VT69 nocrynaeT Ha OKOiie'i- 
e [bill ycnaHTeab KaHaaa «X» ocmiaaorpacjja. 

HO OKOHHaHHH TaKTa KaaH 6 pOBKH hh- 
f|iopvi airns-i 06 H3MepaeMOH Be.mmine b 
aBOHHHOM Koae nocaeaoBaTeabHO no pa3- 
paaaM nocTynaeT c Bbixoaa cnernnKa Ha 
aeiuHtJipaTop. Has-i hck.iio neima Mepua- 
hhh HHaHunpyeMoro pe3yabTaTa H3Mepe- 
HHH BO BpeMSI pa 60 TbI Ciei 'IHKa B TaKTax 
H3MepeHHa h Kaan6poBKH Meacay C'lem bi- 
bom h aeiimf|)paropoM BK.noqena cxeMa 
naMHTH. OyiiKiimo iiaMsrm h nopaspaa- 
Horo iioaxaio neimsi k aeiiinf|)paiopy Bbi- 
xoaoB cneTHHKa b iipn6ope Bbiiiojina ioi 4 
aeibipcxparpsiaiibix pernerpa xpaiieiina h 
caBHra (D9 — D12), KOTopbie pa6oTaiOT b 
aByx peacHMax: 3anHCH h caBHra. 

B pea: m we 3anHCH HH(J)opMauH}i xaac- 
aoro paapsiaa cieianKa aeper Hiif|)op\ia- 




Pmc. 12. BpeMeHHbie nnarpaMMbi ynpaBJiamiiiMX 
HMnyjibCOB MaTpnu, HMnynbcoB 3anHCH h CflBHra 
perHCTpoB m HMnyjibCOB nogcBeTa fljin nnena «-2.457» 
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Pmc. 13. BpeiueHHbie fliiarpaMMbi HanpawemiM Ha BbiBopax mhkpocxbm h TpaH3MCTopoB 



UHOHHbie Bxoflbi «D» 3ai i ncbi nae i CH b na- 
MHTb penici poii. Bbixoflbi 1-ro, 2-ro, 3-ro 
h 4-ro paapaaoi) cneTHHKa iioaKJiiOMCiibi k 
HH cftopMauHOHHbiM BxoaaM perHCTpoB 
«D0», «D3», «D2» h «D1» cooTBeTCTBeH- 
ho. no OKOHnaHHM HMnyabca 3anHCH Ha 
Bbixoaax peracTpoB coaepacHTca iiii(|>op- 
Mau,HH, BaiiHcaiinaa aepea mi(|)opMaiut- 
OHHbie BXOflbl «D0», T.e. MII(|)OpMai[H5l o 
coctohhhh cneTHHKa 1-ro pa3paaa. 

npH C/i b H ie Hii(|)opManHsi, 3anHcaH- 
Haa nepe3 bxohm «D3», «D2», «D1», 
«D0» nocjieaoBaTeabiio nocTynaeT c bm- 
xohob peracTpoB Ha aeniMf|)parop. Pa6o- 
toh perHCTpoB yiipaBJisiior HMiiyjibCbi 3a- 
iihch h caBHia. HMnyabc 3anHCH («7») 
(|)opMnpye'ica ajieweniOM D15.1 H3 Kaac- 
aoro 8-ro TaKTa Maipniibi, HMnyabca 5-11 

M3TpHHbI H HMliyJIbCa C BblXOfla (|)OpMHpO- 
Bareaa raKinpyioiiiHX HMiiyabCOB AII,n. 
C Bbixoaa D15.1 nepe3 HHBepTop Ha 
D14.3 HMiiyabc 3anHCH nocTynaeT Ha bxo- 
abi «V» perHCTpoB. TaKHM o6pa30M, pera- 
CTpbi pa6oTaK)T b pea<n\ie jaimcn ToabKO 
b 8-m TaKTe 5 -h MaTpHHbi no OKOii'iaiinn 
TaKTa KajmopoBKH AU,n. 

Hvinyabc caisma («8») (JiopMHpyeTCfl 
Ha D14.2 H3 HMnyabcOB Kaacaoro 8-ro TaK- 
Ta MaTpHHbi h HMnyjibca 5 -h \iaipHiibi. C 
Bbixoaa 14.2 aepea HHBepTop D14.1 hm- 
iiyabc caBHia nocTynaeT Ha uxoabi «C» 
pemcTpoB. TaKHM o6pa30M, HHijiopMa- 
UHH, 3aiincamiaa b navisiiH peracTpoB, b 
pexHMe 3anncH caBmaeTCsi nopaapaano 
b 8-m TaKTe KaacaoH MaTpHHbi, KpoMe 5 -h. 

C'eMHcei MeHriibiii aeiiui(|)paiop D18 c 
Harpy30HHbiMH pe3HCTopaMH R225 — R231, 
npeo6pa3yeT aBOHHHO-aecuTHHHyio hh- 
(j)opvianmo 06 H3MepaeMOH nejiH'iHiie b ce- 
MHCerMeHTHblH KOa. HllfllOpMailMH o co- 
CTOHHHH CeMH BbIXOHOB fleiHHlJipaTOpa 

nocTynaeT Ha uxoabi «X1 — X7» MyjibTH- 
ruieKCopa D22 nan iiocaeaoBaTeabiiOH ne- 



peaaMH coctohhhh aeiim(|)paTopa Ha Biaxoa 
MyjibiHiijieKCopa h aaaee Ha (jiopviHpoBa- 
ieab HMiiyabCOB noacneia nyna chhxpohho 
c HMiiyabcaMH cerMeHTOB MaTpnubi. 

OopvinpoBareab HMnyabcOB noacBeia 
D32 Bbipa6aTbiBaeT HMnyabCbi a.'ia Hiian- 
KaiiHH Ha 3Kpane 3JIT pesyiibiaTa H3Me- 
peHHa b 4 pa3pa;iax. 3HaKa «— » iipn H3Me- 
peHHH OTpHuaTeabHbix HanpaaceHHH, 
iiOjioa<eiiHa aemiMajibiiOH tohkh b 3aBH- 
CHMOCTH OT Bbl6paHHOrO JIHai 13301 la H3- 
MepeHHH, a Taicace 3HaKa neperpy3KH. 

JX jm HCKJHOneHHH HliailKailMH UHCjipbl 
b leMCime BpeMeHH fliopMuponaHna na- 
toh MaTpraibi HMnyabCbi noacneia a.'ia 
HHHHKaHHH H3\iepaevi0H neanaHiibi (|iop- 
MHpyiOTCH H3 HMiiyabCOB, nocTynaiomiix c 
Bbixoaa MyabTHnaeKcopa h HMnyabcOB 
nuTOH MaTpHHbi. HMnyabc noacBeTa 3Ha- 
Ka «-» (|)opMnpyeaca H3 HMnyjibca naroii 



MaTpHHbi (D30.1), HMnyabca ceabMoro 
cerMeHTa MaTpHHbi (D28.3) iipn HanHHHH 
coctohhhh aor. «1» c Bbixoaa rpunepa 
3Haxa cxeMbi A U [ I (D36.3). TaKHM o6pa- 

30m noacBeaMBaeTca ceabMOH cerMem 
(3H3K «-») naiOH MaTpHHbi npH H3Mepe- 
hhh OTpHuaTeabHbix iianpa>KeiiHH. 

HMnyabc noacBeTa aeHHMaabHOH toh- 
kh (|)opMHpyeTca H3 HMnyabca 8-ro TaKTa 
MBTpMH H COCTOHIIHH .301. «0» C BbIXOaOB 
cooTBeTCTByioinero BxoaHoro aeaineaa 
nepe3 (JiopMHpoBaTeab aeHHMaabHOH 
tohkh D19, D29.4. Ha bxohm MHKpocxe- 
mm D19 nocTynaiOT HMnyabCbi neibipex 
MaTpiIU H JIOl HHeCKHC COCTOHHHH BXOaHO- 
ro aeaHTeaa, b 3aBHCHM0CTH ot noaoace- 
hhh nepeKaiOHaTeaii S5. MnKpocxeMa 
D19 Bbipa6aTbiBaeT noaoacHTeabHbie HM- 
nyabCbi, cooTBeTCTByiouiHe iisnoH MaTpn- 
ue h MaTpnue BBifipaimoro HMana30Ha H3- 



Ta6nnua 1 

PElKUMbl AKTI/IBHbIX 3J1EMEHT0B no flOCTOBHHOIViy TOKY 
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PEJKMIVIbl 3 JIT no nOCTOflHHOMy TOKy 



Ta6mma 2 



Howiep BbiBona 
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npuMenaHwa: 1. npoBepua pewnMOB, npuBeflemibix b Ta6a. 2 (KpoMe BbiBOflOB 1 w 14), npon3BOflMTca OTHOcmenbHO Kopnyca npn6opa. 
2. flpoBepKa pewMMOB Ha BbiBOflax 1 m 14 3J1T npon3BOflHTCB OTHOcmejibHO roTeHpnaJia KaTOfla (-650 B). 



MepeHHH. JXji'a ncKaio'ieim;i HMnyjibca i in- 
to i : i MaTpHUH CHraan c Bbixoaa D19 no- 
CTynaeT Ha cxeMy coBnaaeHHH D29.4, Ky- 
aa aonojiHHTejibHO nocTynaeT HMnyjibc 
nHTOH MaTpHHbl (D30.1). 

Cm iiaji neperpy3KH nuanunpye'icsi Ha 
3KpaHe b Bnae Mepnaiomiix H3o6paa<eiinH 
miTH MaTpHH C /leilHViajIbllblMH TOHKaMH. 
Hviiiyabc noacneia neperpy3KH (jiopMM- 
pyeTCH Ha cxeMe comiaaeiiHsi D15.3, Ha 
Bxoabi kotopoh nocaynaiOT HMiiyjibCbi c 
(J)opMHpoBaTeaji TaKTOBbix HMnyabcOB 
AD,n h aoiTiaecMie coctohhhh bmxoaob 
CH eTHMKa neTBepToro paapsiaa D8. 

npn coctohhhhx aor. «1» Ha Bbixoaax 
cneTTHKa neTBepToro paapaaa neper cxe- 
My coBiiaaeiiHsi npoxoanr nxinyabc c r|iop- 
MnpoBaT eaa TaKTOBbix HMiiyjibcOB ADJI, 
KOTopbifl nepe3 HHBepTop D15.2 noaaercsi 
Ha (|)opMnpoBaiejib iioacue ra D32. C ero 
Bbixoaa HMnyabCbi noaciie i a neper HHBep- 
Top D31.3 nocrynaiOT Ha cxeMy noacueTa 
3JIT ociiHaaorpacfia. 

PeKOMeHAaumi no npoBefleHmo per/iorna 

PeMOHT h iioc.Teayiomaa HacrpoiiKa oc- 
HHJuiorpacfiHHecKOH nac™ npH6opa npax- 
THHecKM HHneM He OTaHnaeTCH ot anajio- 
rHHHbix iiponeayp npH6opa Cl -94, 
noaTOMy, no aaHHOviy pasaeay mm raioKe 
oacbiaaevi nri'rareasi k BbimeyKa3aHHOH cra- 
Tbe h cooTiieTCTiryiomert aHTepaType. Hto 



ace KacaeTca pevioma Myjib'iH.vieipa, to 
3;.iecb HyacHO nweab b BHay, hto npaKTHHe- 
ckh bcsi 3Ta nacTb co6paHa Ha nn(j)poBbix 
MHKpocxeMax Majiofi h cpeaiieii CTeneHM 
HHTerpauMH, nosTOMy peMOHTy aoa>Kiibi 
npeamecTBOBaTb nnaTenbHbirt aHajiH3 cxe- 
mm h BpeMeHHbix anarpaMM ana neTKoro 
noHHMaHHH pa6oTbi ycTpoMCTBa b i icjiom h 
Kaacaoro yaaa b OTaeabiiocTM. /iHai iiocaH- 
Ka noBpeacaeHMH 3aKaiOHaeTCH, raaBHbiM 
o6pa30M, b aHaaH3e BpeMeHHbix anarpaMM 
iieiicnpaBiioro npM6opa. IIomck aeiJieKTOB 
MoaceT 6biTb 3HaHHTeabHO oSaerneii npn 
Hcnoab30BaHHH aoranecKoro aiiaansaro- 
pa, iioiBOJHiioinero nccaeaoBaTb oanoirpe- 
MeHHO HecKoabKO aorMHecKHx CHraaaoB. 
npn peMOHTe i inf|)poBbix y3aoB npH6opa 
iieofixoaiiMO p y k o bo; i ct bo b ar b c m caeayio- 
iuhmh o6ihmmh npaBHaaMM aaa uniJipoBOH 
TeXHHKM: 

aaa Bcex aorMHecKHx MHKpocxeM, bh- 
iioaiiMioniHx f|)yiiKiimo H-HE, xapaKTep- 
HblM npH3HaKOM BblXOfla H3 CTpOfl HBJIHeTCI-1 
coxpaHeHHe Ha Bbixoae MHKpocxeMbi aor. 
«1» npn HaaHHHM aor. «1» oaHOiipevieiiiio 
Ha Bcex ee Bxoaax hhh aor. «0» npn iiann- 
hhh aor. «0» xotm 6m Ha oai iom H3 bxo.tob: 

jjjir Bcex aorMHecKHx MHKpocxeM, bh- 
iioaiiaioiiiHx (|)ynKiinio HJIH-HE, xapaK- 
TepHbiM npM3HaKOM Bbixoaa m3 c rposi sib.isi- 
eTca coxpaHeHHe Ha Bbixoae MHKpocxeMbi 
aor. «1» npn HaaHHHH aor. «1» Ha Bxoaax 



H nan coxpaHeHHe Ha Bbixoae MHKpocxe- 
Mbi aor. «0» npn HaaHHHH aor. «0» Ha Bxo- 
aax HJIH; 

Heo6xoaHMO n\ie i b BBHay, hto Bbirne- 
yKa3aHHbie CHTyailHH MOryT B03HHKHyTb 
h npn HcnpaBHbix aoranecKHx MHKpocxe- 
Max, ho HarpyaceHHbix Ha iienciipaBUbie 
MHKpocxeMbi, T.e. Bbixoabl HCnpaBHbIX MH‘ 
KpocxeM MOryT npHHyaHTeabHO noararH- 
BaibCN k Hyaio nan nmaHHio nocaeayio- 
IUHMH HeHCnpaBHbIMM MHKpocxeMaMH. 
I Io3TO\iy, aaa OKOHnaaeabiioro pemenn;i 
o HcnpaBHOCTH MHKpocxeMbi Heo6xoaHMO 
OTKaioHHTb ee Bbixoa ot BxoaoB nocaeay- 
IOHIHX MHKpocxeM; 

aMnamyaa HMnyabcOB, He o6o3HaneH- 
nasi Ha 3i no pax Hanpaacemra, aoaacHa co- 
OTBeTCTBOBaTb ypoBiisiM TTJI: aor. «1» — 
He MeHee 2,4 B, aor. «0» — He 6oaee 0,4 B. 

JXaa ycneniHoro iipoBeaeimsi pewoma 
npn6opa Heo6xoaHMO 3HaHne peacHMOB 
no nocTOHHHOMy TOKy m BpeMeHHbie ;wa- 
rpaMMM pa6oTbi HcnpaBHoro npH6opa. 
J\an 3TOH HeaH MbI npMBOaHM COOTBeTCT- 

ByiomHe aaHHbie (cm. piic. 13, Ta6a. 1, 2). 



The detailed description of circuitry 
and principle of operation of oscilloscope- 
multimeter Cl-112, as well as the calibra- 
tion data are represented in this article. 
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